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FIBRE TREATING AGENT 
Abstract 

[Objects] A fibre treating agent which is soft, abundant in 
repulsive property or shape "holding property, has an excellent lubricity and 
is expected to have biodegradability and also a method for the treatment of 
fibre are provided. 

[Constitution] A fibre treating agent comprising an 
organopolysiloxane-containing polysaccharide compound which is 
constituted from a main chain comprising a polysaccharide compound and a 
side chain comprising organopolysiloxane. A fibre treating agent 
comprising an organopolysiloxane-containing protein compound which is 
constituted from a main chain comprising a protein compound and a side 
chain comprising organopolysiloxane. A method for the treatment of fibre 
which is characterised in that fibre is contacted with a treating solution 
containing the aforementioned fibre treating agent in a dissolved or 
dispersed state. 

Claims 

1. A fibre treating agent comprising an 
organopolysiloxane-containing polysaccharide compound which is 
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constituted from a main chain comprising a polysaccharide compound and a 
side chain comprising organopolysiloxane. 

2. The fibre treating agent according to claim 1, wherein the side 
chain in the organopolysiloxane -containing polysaccharide compound is an 
organopolysiloxane represented by the following formula. 



(In the formula, A is a divalent bonding group; B is a divalent aliphatic 
group,' R 1 , R 2 , R 3 , R 4 and R 5 are same or different and each is an aliphatic 
group or an aromatic group; p is 0 or L" m is 0 or l; and n is an integer of 5 to 
500.) 

3. A fibre treating agent comprising an 
organopolysiloxane -containing protein compound which is constituted from a 
main chain comprising a protein compound and a side chain comprising 
or ganop oly siloxane . 

4. The fibre treating agent according to claim 2, wherein the side 
chain in the organopolysiloxane -containing protein compound is an 
organopolysiloxane represented by the following formula. 
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(In the formula, A is a divalent bonding group; B is a divalent aliphatic 
group; R 1 , R 2 , R 3 , R 4 and R 5 are same or different and each is an aliphatic 
group or an aromatic group; p is 0 or l; m is 0 or 1; and n is an integer of 5 to 
500.) 

5. A method for the treatment of fibre which is characterised in that 
fibre is contacted with a treating solution containing the fibre treating agent 
mentioned in any of claims 1 to 4 in a dissolved or dispersed state. 



Detailed Description of the Invention 

Industrial Field of Application 

[00C1] The present invention relates to a fibre treating agent 
comprising a polysaccharide compound or a protein compound which 
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contains an organopolysiloxane as a side chain and also to a method for the 
treatment of fibre using the same. 

Prior Art 

[0002] When a fibre product is repeatedly washed, it loses its shape 
whereupon its texture becomes rough and hard. Therefore, in order to 
prevent it, there have been many proposals for softening agents and texture 
improving agents. Among them, fibre treating agents containing an 
organopolysiloxane chain have particularly good properties and, in Japanese 
Patent Laid-Open No. 58/126,378, there is a disclosure for a fibre treating 
agent comprising a copolymer of vinyl monomer with Si-H group-containing 
organopolysiloxane and vinyl group -containing organopolysiloxane. 
However, this fibre treating agent is unable to afford well satisfactory 
softness and texture and, therefore, development for fibre treating agent 
having both softness and repulsive property. Thus, in Japanese Patent 
Laid-Open No. 01/168,971, No. 01/168,972 and No. 04/089,813, there are 
disclosures for fibre treating agents comprising an emulsion in which a 
macromolecular organopolysiloxane having a radically reactive group is 
subjected to a graft copolymerization with an acrylate-type monomer and a 
vinyl-type monomer. In all of those fibre treating agents however, the main 
chain is a synthetic macromolecular substance and, therefore, no 
biodegradability can be expected and the products have a possibility of 
causing a destruction of natural environment. 

Problems that the Invention is to Solve 

[0003] Problems to be solved by the invention are as follows. 

(1) To provide a fibre treating agent which is abundant in softness 
and repulsive property or shape-holding property, has a good lubricity and is 
expected to have biodegradability 

(2) To provide a fibre treating agent which comprises a 
macromolecular substance having an organopolysiloxane chain as a side 
chain and being soluble in water and/or aqueous solution of alcohol or being 
dispersible in water. 

(3) To provide a fibre treating agent which comprises a 
macromolecular substance having a side chain comprising an 
organopolysiloxane chain. 

(4) To provide a method for the treatment of fibre using a treating 
solution which contains the aforementioned treating agent in a dissolved or 
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dispersed s^iate. 

Other problems to be solved by the present invention will be well 
understood from the following descriptions. 

Means for Solving the Problems 

[0004] The present inventors have carried out intensive studies 
repeatedly in order to solve the above-mentioned problems and, as a result, 
they have achieved the present invention. Thus, in accordance with the 
present invention, there are provided a fibre treating agent comprising an 
organopolysiloxane-containing polysaccharide compound which is 
constituted from a main chain comprising a polysaccharide compound and a 
side chain comprising organopolysiloxane; a Fibre treating agent comprising 
an organopolysiloxane-containing protein compound which is constituted 
from a main chain comprising a protein compound and a side chain 
comprising organopolysiloxane; and a method for the treatment of fibre 
which is characterised in that fibre is contacted with a treating solution 
containing the aforementioned fibre treating agent in a dissolved or 
dispersed state. 

[0005] As hereunder, the polysaccharide compound and the protein 
compound of the present invention containing the organopolysiloxane will be 
illustrated in detail. 

(Organopolysiloxane-containing polysaccharide compounds) 
Examples of the polysaccharide are various kinds of conventionally known 
ones including polysaccharide of wood type such as cellulose and 
hemicellulose; viscous substances from plants such as acacia, tragacanth 
gum and sunset hibiscus; polysaccharide derived from sarcocarp or rhizome 
such as pectin, starch and konjak maiman; polysaccharide from leguminous 
plants such as guar gum, locust bean gum, tamarind gum and quince seed 
gum; polysaccharide from sea algae such as alginic acid, carrageenan and 
agar! polysaccharide from microbes such as xanthan gum, dextran, pullulan 
and levan; polysaccharide derived from animals such as chitin, chitosan, 
hyaluronic acid and chondroitin sulphate; water-soluble derivatives of the 
aforementioned polysaccharides such as various kinds of derivatives 
prepared by a treatment including carboxymethylation, sulphation, 
phosphorylation, methylation, addition of ethylene glycol, addition of 
alkylene oxide (e.g., ethylene oxide and propylene oxide), hydroxypropylation, 
acylation, cationization and making the molecule smaller; etc. The 
polysaccharide compound as mentioned above contains one or more reactive 
group(s) such as hydroxyl group (s), carboxyl group(s), amino group(s) and 
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imino group(s) depending upon the type of the polysaccharide. 
Weight-average molecular weight of the polysaccharide compound is usually 
from 1 x 10 s to 5 x 10 6 and, preferably, from 1 x 10 3 to 1 x 10 6 . 

[0006] In order to introduce a side chain comprising 
organopolysiloxane into the aforementioned polysaccharide, the 
polysaccharide compound may be made to react with an organopolysiloxane 
compound either directly or indirectly via a spacer compound. The 
organopolydloxane compound has a reactive group in its end and that which 
is represented, for example, by the following formula (I) may be used. 

[0007] 




(i) 



[0008] Reference letters shown in the above formula have the 
following meanings. Thus, A' is a reactive group which is able to react with 
and bond to a polysaccharide compound either directly or indirectly via a 
spacer compound. Examples of such a reactive group are epoxy group, 
isocyanate group, vinyl group, vinyl ether group, vinyl ester group, 
(meth)acryloyl group, (meth)acryloyloxy group, amino group, imino group, 
hydroxyl group, mercapto group and carboxyl group. B is a divalent 
aliphatic group. Examples of the divalent aliphatic group are an alkylene 
group, an alkylene group having oxygen atom, nitrogen atom, sulphur atom, 
etc. in its main chain, an alkylene group having an arylene group such as 
phenylene group in a main chain and an alkylene group having carbonyloxy 
group or oxycarbonyl group in its main chain. The terminal atom of the 
aliphatic group may be a hetero atom such as oxygen atom, nitrogen atom or 
sulphur atom. The aliphatic group as such may also have substituent such 
as hydroxyl group, alkoxy group or alkyl group. Examples of the divalent 
aliphatic group B are as follows. 
[0009] 

( 1 ) -<CH )x- 

( 2 ) -(CH )x-0-(CH )V- 

(3) -NH-CCHDx- 

{ 4 ) -CCH, )x-NR-(CH ; 3 y-(NH) b-(CHi ) s- 
(5) -(Ot)s-CNR)b-(CH I )v-CH,-CCHi)v*- 
( 6 ) -(CHj )x-(NR) -CO-NR-Ct H,-(CH )P~ 
( 7 ) -CH -CH(0H)-(CH, )x-NR-L 
( 8 ) -CH -CHCOHMCH )x~C-L 

(9) -NR-CHj -CH(0H)-L 

(10) -COt )x~(CHR 6 )b-0-CH 2 -CHC0HJ-L 
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(11) -(CH 3 )x-OC(VCCH 2 )Y-C03^;H i -OHC«)-L 

(!2) _(CH^^Xr-CQt-CH?-C()s-CH,-CHCCH>-L 

In each of the above -mentioned formulae (l) to (12), b is 0 or l; p is 1 
to 8; s is 0 to 12; v is 0 to 12; w is 0 to 12; x is 1 to 12 and y is 1 to 12 and they 
are all integers. R, R 5 and R 7 each is hydrogen or an alkyl group having 1 to 
12 carbon number(s). L is any divalent aliphatic group selected from the 
formulae (l) to (6). 

[0010] R 1 , R 2 ; R 3 , R 4 and R 5 in the aforementioned formula (I) may be 
same or different and each of them is an aliphatic group or an aromatic 
group. Examples of the aliphatic group are a lower alkyl group and a lower 
alkoxy group such as methyl group, ethyl group, methoxy group and ethoxy 
group. Examples of the aromatic group are an aryl group, an arylalkyl 
group, an aryloxy group and an arylalkoxy group such as phenyl group, tolyl 
group, benzyl group, phenoxy group and benzyloxy group. The 
above-mentioned substituent may be further substituted with an alkyl group 
or an alkoxy group. In the formula (I), p is 0 or V, m is 0 or 1; and n is 5 to 
500 and they are all integers. 

[0011] The aforementioned organopolysiloxane compound is able to 
be made to react with and bonded to a polysaccharide compound via its 
reactive group A'. For example, when A' is a group having a reactivity to 
active hydrogen such as epoxy group or isocyanate group, it is able to be 
bonded to a polysaccharide compound by being made to react with active 
hydrogen bonding to a reaction group such as hydroxyl group, carboxyl group, 
amino group or imino group contained in the polysaccharide. The reaction 
in that case is able to be carried out in water or in a polar solvent using acid 
or base as a catalyst. When A' is a basic reactive group such as ammo group 
or imino group, it is able to be bonded to a polysaccharide compound by the 
reaction with epoxy group or isocyanate group contained in the 
polysaccharide compound. When A is hydroxyl group, mercapto group or 
carboxyl group, it is able to be bonded to a polysaccharide compound by the 
reaction with carboxyl group, epoxy group, isocyanate group, halogen group, 
aldehyde group or the like contained in the polysaccharide. 

[0012] When A is a reactive group having a polymerising double bond 
such as vinyl group, vinyl ether group, vinyl ester group, (meth)acryloyl 
group, (meth)acryloyl group or the like, it is able to be bonded to a 
polysaccharide compound by means of a graft copolymerisation. The graft 
copolymerisation as such is able to be carried out at 20 to 60 Q C under an 
acidic condition using a cerium salt such as ammonium cerium nitrate. The 
graft copolymerisation is mentioned in detail in- Kogyo Kagaku Zasshi, 
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volume 64, pages 213 to 218 (1961). In the graft copolymerisation reaction; 
hydrogen atoms are mainly abstracted from the polysaccharide whereupon 
the organopolysiloxane having a polymerising double bond is subjected to a 
graft copolymerisation. 

[0013] When a non-polymerising compound is used as an 
organopolysiloxane compound [when A' in the formula (I) is a reactive group 
having no polymerising double bond], an organopolysiloxane represented by 
the following formula (II) is bonded to a polysaccharide compound as a side 
chain in the reaction product of the organopolysiloxane compound with the 
polysaccharide compound. 

R 1 

I 

-A- (B) p ~ fO) m ~Si 
I 



In the formula, A is a divalent bonding group derived from the 
reactive group A' in the aforementioned formula (I) and its examples are a 
bonding group derived from epoxy group, a bonding group derived from 
isocyanate group, a bonding group derived from amino group, a bonding 
group derived from imino group, a bonding group derived from hydroxy 
group, a bonding group derived from mercapto group and a bonding group 
derived from carboxyl group. 

[0014] Relation between the reactive group A in the formula (I) with 
the divalent bonding group A in the formula (II) will be illustrated in more 
detail. Thus, in the case of an epoxy group, reaction with an active 
hydrogen in the polysaccharide compound takes place forming a bonding 
group -CH 2 "CH(OH)-. In the case of an isocyanate group, reaction with an 
active hydrogen in the polysaccharide compound takes place forming a 
bonding group -CONH-. In the case of an amino group, reaction with epoxy 
group, isocyanate group, halogen group, aldehyde group, etc. in the 
polysaccharide compound takes place forming a bonding group -NH\ In the 
case of an imino group, reaction with epoxy group, isocyanate group, halogen 
group, aldehyde group, etc. in the polysaccharide compound takes place 
forming a bonding group -NR- (where R is an alkyl group). In the case of a 
hydroxyl group, reaction with carboxyl group in the polysaccharide 
compound takes place forming a bonding group -O. In the case of a 
mercapto group, reaction with epoxy group, isocyanate group, halogen group, 
vinyl group, etc. in the polysaccharide compound takes place forming a 
bonding group -S-. 
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[0015] When a radically polymerising compound is used as an 
organopolysiloxane compound [when A' in the formula (I) is a reactive group 
having polymerising double bond], an organopolysiloxane represented by the 
following formula (III) is bonded to a polysaccharide compound as a side 
chain in the reaction product of the organopolysiloxane compound with the 
polysaccharide compound. 



— CH.-C X; 



In the formula, F means the following group. 



In the above formulae, D is a residue where a carbon-carbon double 
bond moiety is removed from the polymerising compound and examples 
thereof are -COO, -CO, -0-, -OCO and -Ph- (where Ph is a phenyl group); 
Xi is hydrogen, an alkyl group, -COOR (where ft is an alky! group), phenyl 
group, cyano group, etc.; X2 is a stopping terminal of a radical polymerisation 
reaction such as hydrogen, an alkoxy group and a polymerisation initiator; d 
is an integer of 1 to 300; and B, R 1 to R 5 , p, m and n are the same as those 
defined for the aforementioned formula (I). 

[0016] When the aforementioned polymerisation initiator residue is 
specifically illustrated in relation with the polymerisation initiator, it is as 
follows. 

(1) A polymerisation initiation reaction when a metal salt such as 
ammonium cerium sulphate or ammonium cerium nitrate is used as a 
polymerisation initiator is an oxidation reaction and, therefore, the 
polymerisation initiator residue does not remain in the product and, in that 
case, X2 is a solvent residue where, in case the solvent is water, it is hydrogen 
or hydroxy! group. 

(2) When a combination of a persulphate (M2S2O3) with hthium 
halide (LiX where X is Br, CI, I, etc.) or a combination of the persulphate with 
an acidic sulphite (MHSO3 where M is Na, K, NH4, etc.) is used as a 
polymerisation initiator, the polymerisation initiator residue X2 is SO4 and 
-X for the former and is -S0 4 and -SO3H for the latter. 
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[0017] (3) When a compound represented by the following formula 
(IV) is used as a polymerisation initiator, the polymerisation initiator residue 
X2 is represented by the following formula (V). 



CH S CH S 
I I 
NH = C — — c-N = N-C — C=NH 
II' II 
NHR CH, CH 3 NHR 



(In the formula, R is hydrogen, a lower alkyl group, a hydroxyalkyl group, 
phenyl group, a substituted phenyl group, etc.) 



(In the formula, R has the same meaning as that defined for R in the formula 
(IV).) 

[0018] When the polysaccharide compound is made to react with and 
bonded to the organopolysiloxane compound, it is possible that a desired 
reactive group is previously introduced into the polysaccharide compound via 
a spacer compound so that the polysaccharide is able to easily react with the 
organopolysiloxane compound. With regard to the spacer compound, a 
compound having a reactive group being able to be bonded to the 
polysaccharide compound and a reactive group being able to be bonded to the 
reactive group of the organopolysiloxane compound is used. Examples of 
the spacer compound are an epoxy compound such as epichlorohydrin, 
glycidoL glycidyl (meth) aery late and acyl glycidyl ether; an alkylene oxide 
such as ethylene oxide and propylene oxide; a cyan halide such as cyan 
bromide; and an acid halide having a polymerising double bond such as 
(meth) acrylic acid chloride. 

[001 9] When epichlorohydrin is used as a spacer compound, reaction 
of active hydrogen contained in the reactive group such as hydroxyl group, 
carboxyl group, amino group or sulphonic group in the polysaccharide with 
epoxy group or chlorine atom takes place whereupon chlorine atom or epoxy 
group is introduced into the polysaccharide compound. In that case, it is 
also possible that a second spacer having two or more ammo groups, 
hydroxyl groups, mercapto groups or the like in a molecule is further bonded 
thereto. Examples of such a second spacer compound are ethylenediamine, 
hexamethylenediamine, ethylene glycol, propylene glycol, hexamethylene 
glycol, ethylene mercaptan, hexamethylene mercaptan and aminoethanol. 
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When glycidol is used as a spacer compound, reaction of epoxy group with 
active hydrogen in the polysaccharide compound takes place whereupon a 
hydroxyl group is introduced. 

[0020] When glycidyl (meth)acrylate or allyl glycidyl ether is used as 
a spacer compound, active hydrogen of the polysaccharide reacts with epoxy 
group thereof whereupon a polymerising double bond is introduced into the 
polysaccharide compound. When an alkylene oxide is used as a spacer 
compound, reaction of carboxyl group, mercapto group, amino group, etc. 
with an oxirane ring takes place whereupon hydroxyl group is introduced 
into the polysaccharide compound. When cyan halide is used as a spacer 
compound, reaction of active hydrogen in the polysaccharide with halogen 
atom in the spacer compound takes place whereupon cyano group is 
introduced into the polysaccharide compound and said cyano group is able to 
be changed to carboxyl group by hydrolysis. When an acid halide having a 
polymerising double bond is used as a spacer compound, reaction of active 
hydrogen in the polysaccharide with halogen atom in the spacer compound 
takes place whereupon the polymerising double bond is introduced into the 
polysaccharide compound. 

[0021] The reactive group which is introduced thereinto via a spacer 
compound as mentioned above is not affected by steric hindrance caused by a 
polysaccharide and, therefore, it has higher reactivity than the reactive 
group contained in the polysaccharide. In addition, a spacer compound has 
lower molecular weight than an organopolysiloxane compound and more 
easily reacts with a polysaccharide compound than an organopolysiloxane 
compound does. When a reaction is conducted with an organopolysiloxane 
compound having a reactive group showing reactivity with said reactive 
group at its end, a polysaccharide compound having a side chain comprising 
an organopolysiloxane is able to be produced. When the reactive group 
introduced in the polysaccharide compound is a polymerising double bond, 
said double bond is subjected to a radical polymerisation with an 
organopolysiloxane compound having a polymerising double bond (A' in the 
formula (I) is a reactive group having a polymerising double bond) 
whereupon a n organopolysiloxane chain is able to be introduced into the 
polysaccharide compound. The radical polymerisation reaction. in that case 
is able to be carried out according to the commonly known conventional 
method. 

[0022] Weight- average molecular weight of a polysaccharide 
compound having an organopolysiloxane chain is from 2 x 10 3 to 1 x 10 7 and, 
preferably, from 2 x 10 3 to 2 x 10 6 . Amount of the organopolysiloxane chain 
contained in the polysaccharide compound is from 0.01 to 50% by weight and, 
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preferably, from 0.05 to 40% by weight. Incidentally, amount of the 
organopolysiloxane chain is amount of an organopolysiloxane represented by 
the following formula (VI). 



(In the formula, R 1 to R 5 and n have the same meanings as defined already.) 

[0023] (Organopolysiloxane-containing protein compound) 

Examples of the protein compound are gelatine, glue, casein, soybean 
protein, collagen, keratin, fibroin, albumin, protamine, globulin, prolamine, 
glutelin, histone, sugar protein, phosphorous or lipoprotein and 
water-soluble derivatives of those protein compounds such as derivatives by 
a treatment including carboxymethylation, sulphation, phosphorylation, 
methylation, addition of ethylene glycol, addition of alkylene oxide, 
hydroxypropylation, acylation, cationization and making into lower 
molecular weight. The product compound as such may contain, depending 
upon its type, one or more member(s) of amino group, imino group, carboxyl 
group, hydroxyl group, etc. Weight-average molecular weight of the protein 
compound is from 1 x 10 3 to 5 x 10 6 and, preferably, from 1 x 10 3 to 1 x 10 e . 

[0024] In order to introduce a side chain comprising 
organopolysiloxane into the aforementioned protein compound, the protein 
compound is made to react with an organopolysiloxane compound either 
directly or indirectly via a space compound. An organopolysiloxane 
compound has a reactive group at its end and that which is represented by 
the aforementioned formula (I) is able to be used. The organopolysiloxane 
compound represented by the aforementioned formula (I) is able to be made 
to react with and bonded to the protein compound via a reactive group A'. 
With regard to a method for being made the organopolysiloxane compound to 
react therewith, a method which is same as in the case where an 
organopolysiloxane compound is made to react with the saccharide 
compound mentioned already may be adopted. Weight- average molecular 
weight of the protein compound having an organopolysiloxane chain is from 
2 x 10 3 to 1 x 10 7 and, preferably, from 2 x 10 3 to 2 x 10 6 . Amount of the 
organopolysiloxane contained in the protein compound is 0.01 to 50% by 
weight and, preferably, 0.05 to 40% by weight. 

[0025] The fibre treating agent of the present invention comprises a 
protein compound or a polysaccharide compound containing the 
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aforementioned organopolysiloxane II and is able to be used in a form of a 
solution where the agent is dissolved in a medium such as water, alcohol or a 
mixture of alcohol with water. Examples of the alcohol used are a lower 
alcohol such as methanol, ethanol, isopropanol and butanol. Concentration 
of the fibre treating agent in the solution is 0.1 to 40% by weight and, 
preferably, 0.1 to 20% by weight. 

[0026] The fibre treating agent of the present invention is used in a 
form of a dispersion (an aqueous emulsion) where the agent is dispersed in 
water or a mixture of alcohol and water. In that case, surfactant or 
protective colloid may be added to the dispersion. Concentration of the fibre 
treating agent in the dispersion is 0.01 to 90% by weight and, preferably, 0.1 
to 70% by weight. The fibre treating agent of the present invention may be 
used as an aerosol composition where the aforementioned solution or 
dispersion is compounded with a propellant such as dimethyl ether, CO2 or 
liquefied petroleum gas. When fibre is treated with the fibre treating agent 
of the present invention, the fibre is contacted to the fibre treating agent of 
the present invention in the aforementioned form. Examples of the 
contacting method adopted in that case are dipping method, coating method, 
spaying method and treatment in a washing machine. Examples of the 
fibre used are various kinds of synthetic fibres such as polyester and 
polyamide and various kinds of natural fibres such as wool, cotton and silk. 
The fibre may also be in a form of thread, textile, nonwoven fabric, fibre in a 
sheet form, clothing and other products. 

Advantages of the Invention 

[0027] When fibre is contacted to a treating liquid containing the 
fibre treating agent of the present invention, the treating agent contained in 
the treating liquid is separated out onto the surface of the fibre and a thin 
macromolecular film is formed. In the case of the fibre treating agent of the 
present invention, the organopolysiloxane chain shows excellent separation 
from the treating liquid onto the surface of the fibre and, therefore, even a 
treating liquid in a low concentration is able to form a thin macromolecular 
film onto the surface of the fibre. The fibre which is treated with the fibre 
treating agent of the present invention has excellent softness and repulsive 
force or shf.pe -holding property and also has an excellent lubricity (sliding 
property) whereby it has excellent texture and touch. The fibre treating 
agent of the present invention is applied not only for giving the 
aforementioned softness, repulsive property, lubricity, shape-holding 
property, etc. to the fibre but also for improving the lubricity of yarn or 
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thread during the sewing step. 



Examples 

[0028] The present invention will now be illustrated in more detail by 
way of the following Examples although the present invention is not limited 
thereto. Incidentally, % in the following Examples stands for that by 
weight. 

[0029] Referential Example 1 

Cationized starch (a product where glycidyl trimethylammonium 
chloride is subjected to an addition reaction to starch) (20 g) was dispersed in 
a solution containing 20 g of water, 0.3 g of sodium hydroxide and 80 g of 
isopropyl alcohol (IPA) and stirred at 75 to 80°C for 30 minutes. Then the 
resulting liquid was cooled down to 50°C, 8 g of organopolysOoxane 
represented by the following formula (VII) was added, the mixture was 
stirred for 7 hours and the resulting dispersion was cooled down to room 
temperature, neutralised and filtered to recover a solid. The solid was 
washed with IPA and dried to give a cationized starch in which 
organopolysiloxane group was graft-bonded via hydroxyl group in starch. 

[0030] Weight-average molecular weight of the 
organopolysiloxane -containing cationized starch was about 500,000 and 
amount of the organopolysiloxane therein was 1.0%. Said compound was 
soluble in water. 



CHz-CH-CHz-O- (CK 2 ) 3 



(molecular weight: about 10,000 (n = 132)) 
[0032] Referential Example 2 

The same experiment as in Referential Example 1 was carried out 
except that hydroxyethylated starch was used instead of cationized starch. 
Weight-average molecular weight of the organopolysiloxane -containing 
hydroxyethylated starch prepared hereinabove was about 100,000 and 
amount of the organopolysiloxane therein was 2.0%. Said compound was 
soluble in water and in 50% aqueous solution of ethanol. 

[0032] Referential Example 3 

Organopolysiloxane (10 g) having the same structure as the 
compound of the formula (VII) shown in Referential Example 1 and having 
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molecular weight of about 5,000 (n = 66) was dissolved in 200 g of IPA. The 
solution was mixed with 20 g of water and 0.3 g of potassium hydroxide and 
then 20 g of guar gum was dispersed therein. The dispersion was heated at 
70°C and stirred for 3 hours. The resulting liquid was treated in the same 
manner as mentioned in Referential Example 1 to give guar gum where 
organopolysiloxane was graft-bonded via hydroxyl group in guar gum. 
Weight-average molecular weight of the resulting 
organopolysiloxane-containing guar gum was about 250,000 and amount of 
the organopolysiloxane therein was 4.5%. Said compound was soluble in 
water and in 15% aqueous solution of sodium lauryl 
polyoxyethylenesulphate . 

[0033] Referential Example 4 

The same experiment as in Referential Example 1 was carried out 
except that chitosan (weight- average molecular weighs about 100,000; 
degree of deacetylation: about 50%) was used instead of cationized starch 
and that 15% of organopolysiloxane was used. Weight-average molecular 
weight of the resulting organopolysiloxane-containing chitosan prepared 
hereinabove was about 120,000 and amount of the organopolysiloxane 
therein was 15%. Said compound was soluble in water and in 50% aqueous 
solution of sodium lauryl polyoxyethylenesulphate. 

[0034] Referential Example 5 

Gelatine (20 g) which was produced by an acid-treating method 
(weight- average molecular weight: about 150,000; isoelectric point pH: 7 to 
9) and 0.5 g of sodium hydroxide were dissolved in 50 g of water at 40°C and 
dispersed in 200 ml of an IPA solution of 40°C containing 10 g of 
organopolysiloxane as mentioned in Referential Example 1. The resulting 
dispersion was heated up to 50°C, stirred for 7 hours, cooled down to room 
temperature, neutralised and allowed to stand and the IPA layer which was 
an upper layer was removed. Water (50 g) was mixed therewith, 500 ml of 
IPA was added thereto and a macromolecular substance was re -precipitated. 
After conducting such a re-precipitating operation twice, the precipitate was 
washed with IPA and dried to give gelatine where organopolysiloxane was 
graft-bonded via amino group. Weight-average molecular weight of the 
resulting organopolysiloxane-containing gelatine prepared hereinabove was 
about 170,000 and amount of the organopolysiloxane therein was 11%. Said 
compound was soluble in ethanol and also soluble in water without 
formation of gel even at the temperature of 35°C or lower. Therefore, this 
compound is useful as a non-gelling gelatine. 

[0035] Referential Example 6 

The same experiment as in Referential Example 5 was carried out 
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except that hydrolysed collagen (weight-average molecular weight: about 
150,000; isoelectric point pH: 7 to 9) was used instead of gelatine and that 
organopolysiloxane having the same structure as the compound of the 
formula (VII) shown in Referential Example 1 and molecular weight of about 
1,000 (n - 13) was used. Weight-average molecular weight of the resulting 
organopolysiloxane -containing collagen prepared hereinabove was about 
17,000 and amount of the organopolysiloxane therein was 10%. Said 
compound was soluble in water and in 5% aqueous solution of ethanol. 
[0036] Referential Example 7 

Hydroxypropylated starch (10 g), 0.6 g of cerium ammonium nitrate 
and 25 ml of 0.1N nitric acid were mixed with and dissolved in 100 g of water. 
Polysiloxane (1.0 g) as shown by the following formula (¥111) was dispersed 
in the above -prepared solution together with blowing of nitrogen gas 
thereinto and the dispersion was stirred at 35°C for 5 hours. After cooling 
down to room temperature, the reaction solution was added to 3 litres of 
acetone so that a macromolecular substance was separated out. The 
precipitate was washed with acetone and IPA and dried to give 
hydroxypropylated starch where organopolysiloxane was graft-bonded. 
Weight- average molecular weight of the resulting 
organopolysiloxane-containing hydroxypropylated starch prepared 
hereinabove was about 1,00,000 and amount of the organopolysiloxane 
therein was 8%. Said compound was soluble in water and in 5% aqueous 
solution of ethanol. 



CH,=CH-C-0- (CH 2 ) 3 -- S 



(Molecular weight: about 1,000 (n = 12)) 
[0037] Referential Example 8 

Starch (20 g), 9 g of sodium hydroxide and 80 g of water were mixed, 
heated at 70 to 80°C to make it pasty followed by cooling down to 60°C. To 
this were added 35 g of isopropanol (IPA) and 20 g of epichlorohydrin 
followed by stirring at 60°C for 2 hours. The resulting mixture was cooled 
down to room temperature, 500 g of IPA was added thereto and the solid 
contained therein was subjected to decantation and washed with IPA. 
According to such a process, a reaction took place among hydroxyl group in 
starch molecule and a part of epoxy group and chlorine in epichlorohydrin to 
give starch containing epoxy group and a partial chlorine atom as 
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reaction-reactive groups in a molecule. To this solid were added 20 g of 
' water, 80 g of IPA and 6 g of organopolysiloxane having the following 
structure (compounds A to H) followed by stirring at 50°C for 5 hours. The 
reaction solution was cooled down to room temperature and the solid was 
recovered by filtration, washed with IPA and dried. Molecular weight, etc. 
of the products produced as such where organopolysiloxane was graft-bonded 
to hydroxyl group in starch via a spacer compound are shown in Table 1. 
[0038] (1) Compound A 



H 2 N-CHz-CH s -CHz-Si --0-S i -- CH 3 



CH, J n 



(Molecular weight: about 10,000 (n = 133)) 
(2) Compound B 



H0-C-CH 2 -NH-C0-NH-CH s -CH z -CH 2 - 



O 




O-S i -- CH 3 



(Molecular weight: about 20,000 (n = 270)) 
(3) Compound C 



CH, 



HS-CHj-CHa-CHs-S i O-S i CH, 



(Molecular weight: about 30,000 (n = 400)) 
(4) Compound D 




(Molecular weight: about 5,000 (n = 63)) 
(5) Compound E 
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(Molecular weight: about 15,000 (n = 200)) 
(6) Compound F 



fh (CH 2 ) e -NH-CH Z -CH-CH s -0- (CHj ) a -Si-0 - 



(Molecular weight: about 37,000 (n = 500)) 
(7) Compound G 



H 2 N- (CTQ Z -NH-CO-NH-SO, -NH- (CH 2 ) 3 -Si-0 



(Molecular weight: about 30,000 (n = 400)) 



(8) Compound H 



HO-C-NH-CHi-CH-CHz-0- (CH 2 ) a -Si-0 



(Molecular weight: about 20,000 (n = 265)) 



[0042] [Table ll 



Experiment 


Organopolysiloxane 


Products 


Nos. 


Compound 


Weight-Av. Mo!. Wt. 


Amt. of Organopolysiloxane (%) 


1 


Compound A 


120,000 


16 


2 


Compound B 


110,000 


10 


3 


Compound C 


110,000 


8 


4 


Compound D 


110,000 


14 


5 


Compound E 


110,000 


14 


6 


Compound F 


120,000 


15 


7 


Compound G 


110.000 


12 


8 


Compound H 


110,000 


10 



17 



[0043] Referential Example 9 

Cationized starch. {20 g) which was prepared by subjecting starch to 
an addition reaction using glycidyl trimethylammonium chloride was 
dissolved in 20 g of water and 80 g of dimethyl sulfoxide, mixed with 0.3 g of 
sodium hydroxide and 8.5 g of polysiloxane having the same structure as 
that used in Referential Example 1 (polysiloxane having the structure of the 
aforementioned formula (VII) where n is 132 and molecular weight is about 
10,000) and stirred at 70°C for 5 hours. The mixture was cooled down to 
room temperature, neutralised with diluted hydrochloric acid and mixed 
with about 2 litres of IPA and the solid separated out therefrom was washed 
with IPA and dried to give or ganopolysiloxane -containing cationized starch 
where organopolysiloxane group was graft-bonded via hydroxyl group in 
cationized starch. Weight- average molecular weight of the resulting 
organopolysiloxane -containing cationized starch prepared hereinabove was 
about 30,000 and amount of the organopolysiloxane therein was 0.2%. 

[0044] Referential Example 10 

Cationized guar gum (20 g) which was prepared by subjecting guar 
gum to an addition reaction using glycidyl trimethylammonium chloride and 
0.3 g of sodium hydroxide were dispersed in 105 g of 80% aqueous solution of 
IPA, mixed with 0.5 g of polysiloxane having the same structure as that used 
in Referential Example 1 and having molecular weight of about 30,000 (n = 
403) and stirred at 50°C for 2 hours. The mixture was cooled down to room 
temperature, neutralised with diluted hydrochloric acid and filtered to 
remove liquid and the resulting solid was washed with about 100 ml of IPA 
for five times followed by drying to give organopolysiloxane -containing guar 
gum where organopolysiloxane group was graft-bonded via hydroxyl group in 
guar gum. Weight-average molecular weight of the resulting 
organopolysiloxane -containing guar gum prepared hereinabove was about 
250,000 and amount of the organopolysiloxane therein was 0.05%. 

[0045] Referential Example 11 

Hyaroxyethylated starch (20 g) and 0.5 g of potassium hydroxide 
were mixed with 100 g of 80% aqueous solution of IPA and 0.8 g of 
polysiloxane having the same structure as that used in Referential Example 
1 and having molecular weight of about 5,000 (n = 65) was added thereto and 
the mixture was stirred at 50°C for 3 hours. The resulting liquid was 
subjected to separation and purification by the same method as mentioned in 
Referential Example 10 to give organopolysiloxane -containing 
bydroxyethylated starch where organopolysiloxane group was present on the 
side chain. Weight- average molecular weight of the resulting polymer was 
about 10,000 and amount of the organopolysiloxane therein was 0.1%. 
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[0046] Referential Example 12 

An acid-treated gelatine (60 g) and 1.5 g of sodium hydroxide were 
dissolved in, 30% aqueous solution of IPAand 3 g of the same polysiloxane as 
that used in Referential Example 9 was added thereto and the mixture was 
stirred at 50°C for 5 hours. The liquid was cooled down to room 
temperature, neutralised with diluted hydrochloric acid and mixed with 
about 1 litre of IPA so that a macromolecular substance was separated out. 
This substance was washed with IPA and hexane and dried to give 
organopolysiloxane-containing gelatine having organopolysiloxane group on 
the side chain. Weight- average molecular weight of the resulting polymer 
was about 30,000 and amount of the organopolysiloxane therein was 0.3%. 
Aqueous solution of said polymer had a property which is specific to gelatine 
that gelling takes place upon cooling. 

[0047] Referential Example 13 

Starch (20 g) was mixed with 6 g of sodium hydroxide and 80 g of 
water and the mixture was made pasty by heating at 70 to 80°C followed by 
cooling down to 60°C. To this were added 35 g of IPA and 2 g of 
epichlorohydrin, the mixture was stirred at 70°C for 2 hours and cooled down 
to room temperature, 500 g of IPA was added thereto, the mixture was 
subjected to decantation and the resulting solid was washed with IPA to give 
starch in which hydroxyl group in the starch molecule was made to react 
with mostly chlorine atom and partially epoxy group in the epichlorohydrin 
molecule so that there were epoxy group and partially chlorine group as 
reaction active groups in the molecule. After that, 20 g of water, 80 g of IPA 
and 0.2 g of the organopolysiloxane having the structure each being 
represented by the following formulae I to K were added to the 
above-prepared solid and the mixture was stirred at 50°C for 7 hours. After 
the resulting reaction solution was cooled down to room temperature, it was 
neutralised with diluted hydrochloric acid and the resulting solid was 
filtered to recover, washed with IPA and dried. Molecular weight and 
amount of organopolysiloxane of the reaction product where 
organopolysiloxane group was graft-bonded to hydroxyl group in starch via a 
spacer compound are shown in Table 2. 

[0048] (1) Compound I 



H 2 N-CH 2 -CH, -NH-CfU -CH-CH 2 -0- (CK, ) S -Si-Ch - Si-0 



(Molecular weight: about 10,000 (n = 132)) 
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(2) Compound J 

HO~CH,-CH a -0- (CH,) 3 



(Molecular weight: about 5,000 (n = 65) 
(3) Compound K 



CH a 
Si-0 • 



(Molecular weight: about 20,000 (n = 166) 



Organopolysiloxane 
Compound 


Products 


Weight-Av. Mol. Wt. 


Amt. of Organopolysiloxane (%) 


Compound 1 


30,000 


0.3 


Compound 2 


30,000 


0.3 


Compound 3 


30,000 


0.3 



[0050] Comparative Example 1 

Commercially available vinyl emulsion (Yodozol [trade name] 
manufactured Kanebo; amount of polyvinyl chloride: 40%) was diluted to 2% 
using pure water to prepare a fibre treating agent of Comparative Example 
1. 

[0051] Comparative Example 2 

A 2% aqueous solution of commercially available hydroxypropylated 
starch (Biostarch [trade name] manufactured by Nichiden Kagaku) was used 
as a fibre treating agent of Comparative Example 2. 

Comparative Example 3 

A 40% aqueous dispersion of SH-200 was used as a fibre treating 
agent of Comparative Example 3. Incidentally SH-200 is dimethyl 
polysiloxane manufactured by Toray Silicone. 

[0052] Example 1 

An original liquid containing 2 g of fibre treating agent in 60 ml of a 
solvent was filled in an aerosol can together with propellant to prepare an 
aerosol product. The ratio of the original liquid to the propellant was made 
60/40 by volume. The resulting aerosol product contains 2 g of the fibre 
treating agent (polymer) in 100 ml of sum of the original liquid and the 
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propellant. Details of the aerosol products prepared as such are shown in 
Table 3. 



[0053] [Table 3] 



Aerosol Product 


Original Liquid 


Propellant 


Nos. 


Fibre Treating Agent 


Solvent 




1 


Ref. Ex. 1 


Water 


Dimethyl ether 


2 


Ref. Ex. 2 


Water 


Dimethyl ether 


3 


Ref. Ex. 3 


Water 


Dimethyl ether 


4 


Ref. Ex. 5 


Water 


Dimethyl ether 


5 


Ref. Ex. 6 


Water 


Dimethyl ether 


6 


Ref. Ex. 11 


Water 


Dimethyl ether 


7 


Comp. Ex. 1 


Water 


Dimethyl ether 


8 


Comp. Ex. 2 


Water 


Dimethyl ether 


9 


Comp. Ex. 3 


Water 


Dimethyl ether 



[0054] Each of the above-prepared aerosol products was 
homogeneously sprayed for 4 seconds onto each of the following test cloth (20 
cm x 20 cm) and dried for 6 hours in a constant-temperature and 
constant-humidity chamber where temperature and relative humidity were 
kept at 25°C and 50%, respectively. The test cloth treated as such was 
subjected to an organoleptic evaluation and the result is shown in Table 4. 

(Test Cloth) 

Test cloth A: acrylate cloth 

Test cloth B: blended fabric of Tetron with cotton 
Test cloth C: Nylon 

Test cloth D : broadcloth of cotton (#60) 

In the above-mentioned test clothes, those of A to C were tested after 
subjecting 1 kg of the cloth to a pre treatment with 10 ml of perchloroethylene 
for 30 minutes using a dry cleaning tester (manufactured by Tester Sangyo). 
With regard to the test cloth D, 1 kg of the cloth was washed with 25 g of 
powdery detergent (Hi-Top manufactured by Lion) using a washing machine 
for domestic use before the test. Each test cloth was air-dried and cut into a 
size of 20 cm x 20 cm. 

[0055] The organoleptic evaluation for the treated test cloth was 
carried out in terms of hardness/softness, smoothness in ironing and texture 
according to the following criteria. 

(Hardness/softness) 

point l: as hard as the fibre treated with a sprayed paste 
point 2- as hard as the fibre treated with a soft paste 
point 3: a bit hard 
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point 4' the same as in the case of non-treated cloth 

poiri 5 : as soft as the fibre treated with silicone oil 

point 6- as soft as the fibre treated with cationic softener 

(Smoothness in ironing) 

oo- very smooth 

o- smooth 

A: a bit smooth 

x: the same as in the case of non-treated cloth 
(Texture) 

oo : soft and abundant in repulsive property 
o: a bit soft and having repulsive property 
A: poor in any of softness and repulsive property 
x: the same as in the case of non-treated cloth 
[0056] [Table 4] 



Aerosol 


Hardness/Softness 


Smoothness in Ironing 


Texture 


Product 


Test Cloth 


Test Cloth 


Test Cloth 


Nos. 


A 


B 


C 


D 


A 


B 


c 


D 


A 


B 


C 


D 


1 


3 


2 


3 


2 


0 


00 


0 


00 


0 


0 


0 


0 


2 


3 


3 


3 


2 


0 


0 


0 


00 


0 


0 


0 


0 


3 


4 


3 


4 


2 


A 


00 


0 


00 


A 


0 


A 


0 


4 


3 


3 


2 


2 


0 


0 


00 


00 


0 


0 


0 


0 


5 


4 


4 


4 


4 


0 


0 


00 


00 


0 


0 


00 


00 


6 


3 


2 


3 


2 


0 


0 


0 


0 


0 


0 


0 


0 


7 


2 


2 


1 


1 












X 






8 


1 


1 


1 


1 








X 


X 








9 


5 


5 


5 


5 


0 


0 


0 


0 


0 


0 


0 


A 



[ End ] 
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